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The First Step —
Unifying Agency Policy

« To meet the legal requirements & Executive Orders
— operate in compliance

— clean-up the past 3
— prevent pollution J 4

— become energy efficient
— Support the NASA Mission
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NASA’s Sustainability Policy

NASA's sustainability policy is to execute NASA’s mission without
compromising our planet’s resources so that future generations can
meet their needs.

Sustainability also involves taking action now to provide a future where the
environment and living conditions are protected and enhanced and in that
future NASA will have the resources it needs to perform its Mission.

NASA is committed to principles and intent of sustainability.

NASA Is integrating sustainability principles and methods into existing
systems, processes and decision-making, influencing both long-term planning
and short-term actions.

Sustainability will gradually become part of NASA culture.



Sept. 5, 2003 NASA Policy
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Zero High-Performance
Sustainable Designs &

Green Buildings

Exploration Sciences Building at
Goddard Space Flight Center

NASA Sustainable Projects
Do What Makes Sense
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Design Greener Systems & Processes
for Programs & Projects & Institution

ew Training

Kennedy Space Center
0.95 MW PV System
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Vision for a Sustainable NASA

Move beyond compliance — identifying opportunities that meet intent
of laws and regulations and provides long-term benefits

Effective and efficient use of resources in operations to minimize
waste and carbon emissions

Supply chains work with NASA'’s contractors to set standards and
achieve sustainable goals

Facilities (e.g., buildings, laboratories, test stands) that go beyond
LEED requirements to new designs = net-zero energy & water, green
roofs, day lighting.... Then integration of sustainable practices into
operations & maintenance

Green Principles — green chemistry/engineering... integrated into
the design of NASA missions to include operations and hardware

Integrating Sustainability into what we do



NASA Has Used The Principles Of
Sustainability For Many Years
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Global Electric
Motorcar

National Aeronautics and Space Administration
Federal Energy Management Program




New Requirements Gradually
Become the Status Quo

« Masterplanning - Develop masterplans that incorporate sustainable
principles - flexible facilities, sustainable construction, walking campus,
historic and cultural resources.....

« Construction - Construction incorporates sustainability in design and
project execution as a requirement — exceptions/waiver are NOT
granted.

» Deconstruction - Execute demolition using sustainable deconstruction
method: maximize salvage, minimize waste, minimize site impact.

« Operate sustainably - Re-commission facilities to make them operate
to their use and missions, then educate/integrate sustainable practices
Into operations & maintenance.

« Utilize unique partnerships - Leverage Government assets to
encourage private development or support R&D.

« Use science to support planning and design - Working with NASA
climate change scientists to develop planning and design criteria for
future facilities.



Why Sustainability

NASA’s Challenges in Supporting Mission

1. aging infrastructure
2. Increasing energy cost
3. greenhouse gas management
4. climate change impacts and adaptation
5. changing laws and requirements
6. mandates without added resources

7. environmental cleanup — Apollo Era
8. encroachment — neighbors need
water, energy, safety, resources...
9. material availability and obsolescence

Sustainable Processes & Methods
Create/Drive Innovation



How Sustainability Became
Imbedded at NASA

Whenever possible...
Utilize established teams, working groups, and communities of
NO NEW TEAMS! practice familiar with the functional area to get work done

Advise existing management, boards, panels, working groups, etc.
to ensure that sustainability principles are incorporated into
decisions for functional areas

NO NEW
MANAGEMENT!

Revise existing reports and planning documents generated for the
different functional areas to reflect the larger sustainability
objectives

WORK WITHIN Define and frame NASA's sustainability approach in a way that
NASA CULTURE! blends with NASA culture
ALIGN WITH Link all sustainability goals, requirements, targets, and activities
STRATEGY! to the NASA Strategy and Mission

MINIMIZE Create opportunities within NASA's existing activities & projects
ADDITIONAL to meet existing & emerging sustainability goals, requirements, &
RESOURCES! targets by supplementing with additional funding...

NO NEW
REPORTING!




We Used a Unifying Systems
Approach With Existing Processes

Because of the multi-disciplinary nature, a sustainability initiative/program
needs the coordinated efforts from many communities.
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Mitigisks by
Innovative
Solutions
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A Path Forward for Integrating
Sustainability within NASA

View external reguirements through the lens of
INtent and create oppPortunities

Infuse sustainable thinking INte existing systems
(6pS, design, acquisition, suppliers)

[DESIgN greener. systems & processes for: NASA
Programs & Projects & institution

[Develop NeEW MOdEelS; Ssystems and processes that
support and enhance NASA’s Missions

PUsShithe envelope ofibusiness as usual'thruthe
sustainability lens

Sustainability steers you to different, creative, and flexible solutions i3



New Requirements/Regulations =
Opportunities to be Sustainable

 Opportunities to think outside the box —to
understand intent thereby achieving a different set
of results

« Understanding that how we measures and set goals
affects what we do:

— Reduction in BTU per square foot leads to “tried and true”
solutions (compact fluorescent) that yields efficiency —
reduction in the cost of energy can yield a different solution
(a wind mill) leading to effectiveness

— Controlling/monitoring storm water runoff contaminants
(storm water ponds and treatment systems) vs. improving
and increasing habitat/environment for animals and
humans (green roofs and permeable parking lots)

14



The Big Questions When
Implementing Sustainability

1. How do we budget for sustainability?

2. How do we prioritize actions to get the most
sustainability bang for the buck?

3. How do we further sustainability and achieve
sustainability objectives and targets when we have no
new resources?

4. How do we reframe the conversation within NASA?

this is investing in a
sustainable NASA which has
greater flexibility and more

options in the future

resource competition
between a perceived new
Initiative and NASA mission
needs

15



Cost

Performance Risk:
-Lack of material pedigree
-Operational uncertainty
-System failures

Performance

Mitigation of Cost, Schedule and
Performance Risks Through
Implementation of Sustainable
Principles Considering

System Life Cycle Cost

Infuse Sustainable Thinking
Into The Iron Triangle

Cost Risk:
-Material scarcity
-Rare earths
-Market pressures
-Energy costs

Schedule

Schedule Risks:

-Material qualification

-Environmental compliance
requirements

-Waliver processing

16



Use New Models & Systems to Support &
Enhance Missions

.. = Harvard Business Review — September 2009 —
. Why Sustainability is Now the Key Driver of
= . Innovation

Closed Loop Systems 17




Use ALL Available Data/Partners

NASA earth science offers a unique perspective and
renowned climate expertise...to quantify real risks...
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Key Lessons Learned

1. Environmental regulations are constantly increasing - green

house gases, climate change, emerging contaminants —
turn this into a creative opportunity.

Core compliance programs need to be done via meeting
Intent (protect human health and the environment) vs. strict
compliance

Understand that supporting mission activities comes first. If
you can’'t meet mission needs and requirements, it does
not matter how green or sustainable it is.

Be consistent, inclusive and persistent — if you have a
good idea “NO” is not acceptable — repackage using
the language and framework of your intended
audience.
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Challenge - Changing Perception

« Sustainability is about effective program and project
management and operations - NOT compliance - although
compliance is usually achieved.

« Understanding the program/project goals, the desired
sustainable outcome forces innovation and out of the box

thinking.

Therefore NASA avoids costs, better
supports and protects mission
resources, and improves the
environment -

the triple bottom line.

21



*Questions?



